2 groups of 44 specified-pathogen-free (SPF) mice, caged in groups of 4,
were housed at weaning either in isolation in a building housing conventionally-reared animals, or in contact with those animals. 4 mice from each group were examined for microbiological flora and 4 for parasites at intervals for up to 90 days after transfer. Proscribed bacteria were isolated from the 'in contact' group after 42 days and endoparasites were observed by 16 days and thereafter. No proscribed bacteria were isolated from the other group, although some endoparasites were observed by 16 days. Proscribed bacteria were shown to be present in the conventionally-reared animals at weaning and ecto-and endoparasites by day 16 and thereafter.
It is suggested that it may be possible to maintain SPF animals outside a SPF Unit for short periods of time, and that with great care the animals remain free of proscribed microflora.
The commIssIOning at this Institute in November 1972 of a new building for the production of specified-pathogen-free (SPF) laboratory animals (Taylor, 1974) afforded an opportunity for studying the pattern of microbiological and parasitological colonisation of mice produced in this building, after their exposure to the environment of a conventional animal house.
MATERIALS AND METHODS

SPFmice
The mice were female and of the strain LACG, produced to the standards required for 4-star rating (LAC, 1974) . They were 4 weeks old when weaned and moved from the production building to the conventional building, where they were held in groups of 4 in opaque plastic cages with open-mesh wire tops.
Conventional mice
These mice were female and of the strain BSYS. They were caged in a similar manner to the SPF mice, were of the same age, and were derived from the breeding stock produced in the conventional building.
Conventional Animal House
This building was erected in 1938. By modern standards the heating and ventilation systems are poor, and the level of cleanliness is domestic rather than microbiological.
At the time these observations were made the mouse colony was known to harbour a variety of microorganisms, including corynebacteria, pasteurella, ectoparasites, and nematode and cestode endoparasites.
Husbandry
During the experiment all the mice received a diet of locally-produced, steam-pelleted, unsterilized mouse diet and water, both of which were freely available.
The bedding consisted of sawdust and shredded paper, also unsterilized.
Attendants
The 2 attendants who looked after the isolated SPF (Group A) mice were not allowed to come into contact with conventionally-reared mice. One of them was, however, responsible for maintaining a rabbit colony.
No further precautions were taken (other than fumigation of the room), to avoid contamination of this group of mice by those bred conventionally.
The main source of contamination with other flora was therefore by unsterilized food and bedding, by human contact and possibly by contaminated air.
Grouping of mice under observation in the conventional animal house
Group A: SPF mice held in a room which had been fumigated with formaldehyde gas at a concentration of approximately 6 mg/litre of room space (R. M. Fry, personal' communication).
Group B: SPF mice held in contact with conventionally-reared mice in an unfumigated room.
Group C: mice bred and reared in the conventional animal house.
Examination of the mice
Mice were examined at the time of transfer from the SPF to the conventional building (day 0) and at various intervals thereafter up to day 90. One cage of 4 mice from each group was examined for microorganisms and a separate cage of 4 mice was examined for parasites.
Microbiological methods
The mice were killed by cardiac bleeding under ether anaesthesia. The serum thus obtained was examined for significant titres CI/20) to Sendai virus and leptospiral antibodies. Bacteriological examination of the following sites was conducted as recommended by the LAC-AMAC (1973): nasopharynx, ear, gall bladder, liver, and large intestine.
The presence of 'proscribed bacteria' would constitute a breakdown of the SPF unit, in that it no longer met the standards recommended for the 4-star category of mice (LAC-A MAC, 1973) .
Parasitological methods
Mice were killed by cervical dislocation and examined for ecto-and endoparasites.
The body surface of individual mice was examined for ectoparasites using a dissecting microscope (x 25) whilst displacing the fur with a mounted needle.
The small and large intestines were removed separately and a sample of their contents mixed with sterile saline and examined for protozoa using a microscope (x 250). The intestines were then split along their lengths, washed with water, and the contents examined on a group basis for helminth parasites under a dissecting microscope (x 7).
RESULTS
All the mice examined were of normal appearance and none showed any evidence of clinical disease. It will be observed (Table 1 ) that the microflora present on day 0 were similar in all 3 groups, with the notable exception that Pasteurella pneumotropica was present in the nasopharynx of Group C mice. This organism, proscribed for SPF mice, was consistently isolated from this group: it was also isolated from the nasopharynx of the mice in Group B 6 weeks after they had been placed in the same environment.
It was not isolated from Group A at any time.
Parasitic infestation was absent in all groups at day 0 but both ecto-and endoparasites were observed in Group C by day 16 and maintained a more or less constant picture throughout the period of the test. A few endoparasites were observed in groups A and B by day 16 and thereafter.
No mycoplasma species were isolated from any group, neither was any significant titre to Sendai virus nor leptospiral antibodies detected.
DISCUSSION
It has been demonstrated that it is possible to maintain the microbiologicalpathogen-free status of a group of SPF mice in a conventional environment with simple conditions of hygiene for a period of 13 weeks. During this 
period the mice in Group A acquired a minimal contamination, restricted to infestation with flagellate protozoa and the nematode Syphacia obvelata in the large intestine by day 16. On the other hand, Group B mice acquired Pasteurella pneumotropica within 42 days of being placed in contact with animals already known to be carrying this organism.
There was a degree of variation in the detection of other bacteria both between and within the groups.
Since the removal of a cage of mice for examination effectively removed a potential focus of infection, further spread may have been prevented.
The SPF and conventional mice were of different strains and it is likely that this may have been responsible for variations in their susceptibility to some organisms.
This does not however, invalidate the comparison between the mice of Groups A and B.
The results of this study are based upon the semi-isolation of SPF-derived mice housed in a fumigated room with little other environmental control, when compared with similar mice housed in a microbiologically 'dirty' environment.
The findings suggest that, with strict control of both husbandry and environment, it might be possible to maintain animals in a pathogen-free state in comparatively simple and inexpensive housing.
